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A LOW PASS FILTER 
a 


For Radio and Phono Use, 
(Taken from an article by G.M. Kosolapoff published in "Radio") 


With the advent of high fidelity equipment for radio 
reception and phonograph reproduction thé constructor often 
finds himself facing the limitations imposed upon the sound 
reproduction. Few people wish to have separate tuners and 
amplifiers for high fidelity and normal broadcast uses but at 
the same time most of us would like to squeeze as much fidelity 
as possible out of a given signal, Phonograph reproduction is 
up against a similar problem. There are various types and kinds 
of discs in use which vary quite a bit in the loise level. 


Simple RF tuners having wide enough band pass for high 
fidelity are not particularly pleasant to listen to on regular 
B.C. stations, due to interchannel whistle and a certain amount 
of chatter. 


In regard to phonograph reproduction we now have high 
fidelity pick-ups which have good response beyond 10,000 ecyolesy 
They are excellent for low noise level discs, but frequently one 
x os to run the regular shellac records; and then the trouble 
starts, There are some people who do not mind hearing a great 
deal of extraneous noise in order to pick out of it all a certain 
amount of higher harmonics, However, there are more people who 
do not feel that this extra "hash" adds to the fidelity of 
reproduction. 


An ordinary tone control can be used to eliminate the 
difficulty in both of these cases, However, the ordinary tone 
control has a rather gradual frequency cut-off, so that in order 
to remove, say, the 10KC whistle, or sane particularly object- 
ionable record noise, the middle register response suffers quite 
a bit. 


Now a low pass filter has a sharp frequency cut-off 
relatively speaking, Insertion of such a filter into the audio 


system can cure most of the trouble mentioned above, provided 
the cut-off is made at the proper point for the desired 
application. 


In order to have one unit which could be readily used 
for a number of applications the writer constructed an 
inexpensive and simplo audio filter which has variable cut- 
off in three steps, so designed as to make the system usable 
for high fidelity application, as well as for be listening 
and phone reproduction. 


The filter is a three sectio n job, which gives plenty 
of attenuation of the undesirable frequencies. The three 
cut-off frequencies are 8200, 6000 and 5000 cycles. The 
unit has an impedance in the neighbourhood of 500 ohms and 
must be coupled at both ends with matching transformers. 
However, since the transformers are in use only when the 
filter itself is operative there is no nced to use expensive 
transformors of the extended frequency range typo, A shorting 
lead cuts out the entire unit when high fidelity rosponse is 
desired. The circuit as shown includes the entire unit 
including the phone-radio switch, 


In its radio application the filter is usually set at 8200 
which eliminates interchannel whistles as well as practically 
all of the audio "hash." When the interference is at high 
level lower settings are of great use. In its phono application 
the gadget is probably of most use on ordinary shellac discs, 
espocially on the older ones, 


It was quite amazing how well some really ancient discs 
sounded when they wers used with tho filter in operation. 
The filter unit itself provides a sharp and steep upper limit 
to the high frequency response, where practically all of the 
audible "hash" is located, ‘so that by setting this threshold 
at tho proper frequency the offending noises are roduced to 
inaudibility. 


Thero is no obvious reason why more cut-off steps may 


not be used, but the threo given here are found to be quite 
sufficiont for the normal use. 
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INPUTS INPUT. 2. 


Cl., 0.05 mfa 
C2..0,1 mtd 
C5., 0,0z5mra 
C4,. 0,02 mfa 
05.. 0.04 mtd 


CH,. 30 millihenry 


chokes 


T... 500 ohm line to 
grid transformers 
Sl.. 6 gang,6 position 
** non-shorting switch 


82.. rotary S.> 


-D.T. switch 


Eee 


- SOME NOTES ON FIDELITY - 


Simple design suggestions for A, F, Amplificrs from 
an article by W9SDG published in QsT 


22 


The dosigner of an audio frequency amplificr approaches 
his problem with three requisites in mind---sufficiont gain, 
minimum wavo distortion, and correct frequency response, 


Gotting sufficient gain is probably the least of his 
troublos, but minimizing wave distortion is not quite so 
simple, Tho usual proccdure hore is to follow tho tube menu- 
facturers rocommendations as to clectrode voltages, load 
rosistences, and signal levols, Evon harmonic distortion may 
bo practically climinatod by using push-pull stages. 


Push-pull circuits offer so many advantagos thet it 
often pays to uso all push-pull stages in an amplifier, Tho 
uso of push-pull allows savings in power supply filter and 
in decoupling circuits. Another advantage is that tho out- 
put transformer of 2 push-pull stage docs not suffor from D.C. 
saturation and consequently a smallor transformor with 
improved froquoncy response may bo uscd. 


In ‘ny rosistanco-capacity coupled amplifior thoro is a 
plato load rosistanco, a coupling condonser and a grid loak, 
Tho correct veluc of load rosistanco is taken from a tubo 
data chart. In selecting values for tho coupling condonsor 
and grid loak it should be romombored that an inercaso in tho 
valuo of oithor will oxtond the response range of tho stago 
in tho low froquoney rogion. 


An RG product of 0.01, whore K is in mogohms and C in mfd, 
will givo o substantially flat rosponse curvo down to 30 cyclos. 
For oxamplo a 0.01 condcnsor and 4 1 mog loak could bo usod or 
a 0.002 mfd condenser and &® 5 mogohm leak, The latter combin- 
ation has tho advantage that a rolativoly low cost mica con- 
donsor can bo usod and thoso aro also loss prono to loakago 
ond broak down than say a 0.01 mfd paper condensor. Anothor 
advantage of using the high valuc grid loak is that bass 
rosponso may bo attonuated simply by switching in a lowor 
rosistencoe, say 1 mogohm. 


Frequencics above 5000 cyclos aro not so casily controlled 
on papor, However, tho input impedance of conventional tubos 
is in the mogohms over the whole audio range. So it should be 
possible to build a satisfactory wide-band amplifier without 
inverse foodback or other compensation. 
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Uncontrolled fcodback is our worst cnemy but a logical 
lay-out of parts should minimizo valloys and yoaks in the rosponse 
curve below 5000 cycics, Another thing to remember is that 
clectrolytic condensers aro not vory officicnt at 5KC and should 
bo shuntod by small papor cmdenscrs, 


Tho zoro-audio-potontial cloments of tubes uscd in singlo 
ondod circuits must be by-passed to ground. Porhaps tho most 
common destroyer of both low and high frequency response is the 
cathode bypass condenser, For good response down to 30 cyclos 
this should bo at loast 5 mfd for by passing 2000 or 3000 ohms 
and at loast 25 mfd for by-passing 400 ohms or so, A satisfactory 
seroon by-pass capacity is 0.1 mfd. 


A bass attenuator has alrcady been mentioned and treblo 
froquoncios can bo attcnuated by a small condonser shunting tho 
load resistance or tho grid rosistor. Tho circuit shown givos 
a form of tono control which can be used for full bass or troblo 
attonuation using the ono control. 


Cl....0.002 mfa R1,....0.25 mog 
C02....250 mmfd R2....5 mog potontiometor 


R3.. 1 mg 
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DEV OLS oS Opn eh Ty, NOTES. 


- VICTORIAN DIVISION - 
WANTED 


INSTRUCTORS FOR MORSE CODE _ CLASSES. 


No special qualifications required. If you can 
spare Monday or Thursday night and send at 15 - 
20 W.P.M, please get in touch with the Class 
Manager, Mr. H. N. Stevens. V.K.3d0. 


SYL... has recently accepted a position as instructress at the 


SRN. 


SNY. 6. 


W.I.A. classes -- results so fer most satisfactory to 
both 35¥L and the students. 


was heard et the last meeting discussing with Bert 
Burdekin the why's and wherefore's of constructing 
an electric clock of the grandfather type. We wonder 
just whet the outcome will be. 


recently returned from holidays to find himself on the 
relieving staff -~ and what is worse the unhappy possessor 
of a crop of boils -- Why take hoiideys??? 


5J0.. .reports that the morse class attendances are improving 


SUM... 


WY... 


SYK... 


but more instructors are badly needed. All Herb has to 
do now is € his bed into the Institute -- Herb was 
elected Chairman of Council, at the last Council meeting. 


had his picture adorning the centre page of one of 
Melbourne‘s dailys recently. Congratulations Bill on 
your marriage...all the best. 


spent some time recently at the Law Courts as the result 
of being called to serve on the jury. We hope to hear 
more about it in the near future. 


is from a recent letter from him, now in Singapore. Now 
has Comnissioned rank..and reading between the lines has 
had some experiences, Let's hear from you again 0.M. 
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Ralph Glarksm...has been trying out the HMV anti-static antenna 
and having excellent results, and definitely reduces noise. 
Short wave reception at Sale is far better than at Brunswick, 


Mr. Ridgoway... a now member was present at the last meeting. He 
was one of the ones who got their AOCP too late. 


3ZK... turned up in VIM a couple of weeks age. We had first 
hand information of Jim's fighting capabilities. For 
further information apply to Fitz.???? 


SHX... sooms to remember the fight of 3ZK being one of the 
interested spectators only a few feet away..Did I hear 
anyone say mything about picnics in the rain. They 
are not so bad when you've got a car. 

Sr atetatel 00000-~--= 


-- N.S.W. DIVISION -- 
By VK2TI 


Tho August Goneral Meeting of the Division took place on 
tho 2lst ult., and the roll up was the best for some considerablo 
time. 


Tho Chairman, 2RA, in declaring the meeting open extended a 
wolcome to Wilf Harris VK2ALF who recently returned from a 
"ploasure" cruise upon one of His Majesty's Australian Ships. 
This tour ombraced such places as Cape Matapan, Greece, Suda Bay 
and Alexandria. Later on in the evening Wilf gave Members a 
summary of his experiences and the way in which his ship used to 
evade the dive bombers raised the quory as to whethor she was an 
outboard or a cruiser! 


Licutenant D. B. Knock is still an inmate of Prince of Wales! 
Hospital Randwick and expects to be confined therein for at least 
another couple of weeks, Don is anxious to sce as many of his 
old frionds as possible. Hut 19 is the QTH. 


Mr. Koith Burbury of the Radio Inspector's Office Sydney was 
rocontly promoted to the post of Radio Inspector, Hobart. Keith, 
whilst in Sydney acted as Chairman of the Vigilance Committee of 
this State and his strict impartiality and attention to detail 
nt a long way towards the cfficient working of the Conmittec. 
1’, Burbyry was meade a presentation of a desk calandar suitably 
inscribed, by tho Institute as token of appreciation of the work 
performed by him. 


The Elqction of the Federal Executivo was hold at the August 
Meeting and resulted as follows:- 
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Fodoral President -- R. A. Priddlo VK2EA 
Federal Vice President -- A. Joscelyne 2450 
Federal Socretary -- W. G. Ryan VKeTI 
Councillors -- H, Potcrson YK2HP 

W. McElrea VK2UV 


With tho oxcoption of Federal Prosident, Office Boarers 
wore elected unopposed. Two nominations wore received for 
Federal President Messrs, Corbin 2¥C, and Priddlé.2RA, 2RA 
winning the ballot. 


Recently tho Vigilance Committee discussod tho operations. 
of shortwave Broadcasting Stations operating in the 7 mc.band, 
particularly botwoen 7000 and 7200 kes. In a number of casos 
thoso stations woro operated by the B.B.C. and a communication 
rocoived from the R.S.C.B, states that this body also took tho 
matter up with tho P,M.G. (England) and they have receivod an 
assurance tlit this is only a wartime moasuro and theso fre- 
quoncics will bo immediately vacated once the nocossity for 
thoir uso is past. 


Tho next meoting of tho Division will bo held at Y.M.C.A. 
Buildings, Pitt Streot, Sydnoy on Thursday 18th Septombor at 
8 p.m., and a cordial invitation to be prosent is extended to 
all hams, : 


=---0000---= 
-- THE NEW FEDERAL EXECUTIVE -- 


For tho next two years Federal Headquarters will be 
located in Now South Walos and the Eloction of that Executivo 
was comploted at tho August Goneral Mecting, and horewith a 
short skotch of oach Momber,. 


The Federal Prosident, Ray Priddle VK2RA. Ray, & compar- 
atively young man in yeers is quite an old-timer as fer as 
Amatour Radio is concorned, obtained his ticket in 1929, but 
had to wait soveral months until he "came of age" before he 
gould go on tho air, Started off with tho usual Hartloy and 
Dot and 1. Progressod through tho various stages right up 
to an 808 crystal control and thon e.cd Receiver these days 
is a McMurdo-Silver, a 10 tubo affair. Ray's activitios on 
the air have been many and variod, Always keen on @ rag chow, 
Dx, and multi band operation 2RA has worked 85 Countries, 

35 Zones is A.C. and W.A.S. and is one of the few VK holders 
of the British Empire Radio Transmission Award. Was a member 
of the Divisional Council several years ago, occupying the 
position of Magazine Manager and later Vice President. 
Resigned from the Divisional Council upon the receipt of a 
commission in the 18th Field Brigade. Was recently promoted 
to rank of Captain and Battery Commander, but as he is a 
Structural Engineer by profession, was recently placed on the 
Reserve of Officers and once more his services are available 
to the Institute. 


THE WIRELESS INSTITUTE 
OF AUSTRALIA 
VICTORIAN DIVISION 


191 QUEEN ST., MELBOURNE 


Postal Address: BOX 2611W., G.P.O. 


SUBSCRIPTION RATES. 


£1 per annum 
14/6 per onnum 
7/6 per onnum 


OFFICERS: 


President: H. N. STEVENS, VK3JO. 
. A. C. ANDERSON, VK3WY. 
G. MARSLAND, VK3NY. 


COUNCIL: 


1. MORGAN, VK3DH; T. D. HOGAN, VK3HX; 
H. BURDEKIN, K. RIDGWAY. 
R. J. MARRIOTT, VK3SI; C. QUIN, VK3WQ. 


Meeting Night—First Tuesday in each month. 


THE WIRELESS INSTITUTE 
OF AUSTRALIA 
N.S.W. DIVISION 
Registered Office: 

21 TUNSTALL AVENUE, 
KINGSFORD 


Telephone: FX 3305 


Meeting Place: 
Y.M.C.A. Buildings, Pitt Street, Sydney. 
SUBSCRIPTION RATES: 


10/6 
bs ot 1/6 
OFFICERS: 
2 R.A. PRIDDLE, VK2RA. 
lents: H. PETERSON, VK2HP 
P. DICKSON, VK2AFB 
Secretary: W. G. RYAN, VK2TI 
Treasurer: W. McELREA, VK2UV 
Councillors: V. BENNETT, VK2VA; N. GOUGH, 
VK2NG; R. SMITH, VK2AIU; R. MILLER. 
The Division meets on the Third Thursday ot each 
month at Y.M.C.A. Buildings, Pitt Street, Sydney, 
‘and on invitation is accorded to all Amateurs fo 
be present. 


HAMS! 


DO YOU WANT TO BE 
BACK ON THE AIR? 


THE WIRELESS INSTITUTE 
OF AUSTRALIA 
is the recognised spokesman of the 
AUSTRALIAN AMATEUR 
If you ere not o member— 
Join Now! 


When the time comes that we can reasonably 
expect to go back on the air, we want to soy that 
‘we represent— 

EVERY ACTIVE HAM 
im the Commonwealth. 


Strengthen ind by writing to The Secretory 
‘of the Institute in your Stote to-day. 


DIVISIONAL __ ADDRESSES: 


FEDERAL HEADQUARTERS: 
BOX 1734JJ, G.P.O., SYDNEY. 


NEW SOUTH WALES: 
BOX 1734JJ, G.P.O. SYDNEY. 


VICTORIA: 
BOX 2611W, G.P.O., MELBOURNE. 


QUEENSLAND: 
BOX 1524V, G.P.O., BRISBANE 
SOUTH AUSTRALIA: 
BOX 284D, G.P.O., ADELAIDE. 


WESTERN AUSTRALIA: 
BOX N.1002, G.P.O., PERTH. 


TASMANIA: 
BOX 547E, G.P.O., HOBART. 


